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Abstract. It is a well-known theory and practice among early childhood educa­
tors that building early relationships with the children is crucial to their develop­
ment. However, there is irony in the fact that many teacher education programs
that propose to model "best practices" do not model relationship building with
their preseruice teachers. This study examines two methods courses that inte­
grated the ethic of care within their science and mathematics pedagogy as an
avenue to operationalize the "relational zone." Two cohorts of24 and 20 female
preseruice early childhood teachers participated in the study. The students were
enrolled in science and mathematics classes that emphasized integration and an
ethic of care. Integration included joint syllabi, discussions, joint assignments,
and co-teaching by both teacher educators. Caring practices were modeled and
practiced within the courses. Th e participants responded to 10 prompts by writ­
ing journal entries. Qualitative analysis of the students' journals revealed that
they understood and practiced caring content in the context ofscience and math­
ematics teaching. The findings are discussed in terms of modeling relationship
building with preseruice teachers.

In recent years there have been widespread
calls for the integration of science and math­
ematics instruction as an avenue to in­
crease children's performance in these
content areas (Berlin, 1994; Berlin & White,
1994; Lederman & Niess, 1998). In early
childhood education, the concept of curricu­
lar integration is practically ubiquitous. It
is a common practice in early childhood
education to establish caring relationships
with the children, then teach an integrated
curriculum. When examining early child­
hood curriculum textbooks (Gestwicki,
1999; Jalongo & Isenberg, 2000; Trister
Dodge, Jablon, & Bickart, 1994), the first
few chapters typically focus on building re­
lationships and getting to know the chil­
dren. Then, in subsequent chapters, the
authors discuss the subject content (such
as mathematics and science). Early child­
hood educators understand that building
caring relationships with children is cru-
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cial to their emotional and intellectual de­
velopment. Arguably, it is this relationship
focus that is often missing from early child­
hood preservice teacher education pro­
grams and college courses in general
(Th ayer-Bacon & Bacon, 1996). Preservice
teacher education programs should inte­
grate relationship building strategies with
their preservice teachers as well as impart
curriculum content. The authors believe
that it is the responsibility of teacher edu­
cators to model trusting and caring rela­
tionships, in order to help preservice
teachers enter into trusting and caring re­
lationships with the children they teach.

It is often claimed that the model of a typi­
cal professor is one who dispenses wisdom
through a lecture format, leaving the re­
sponsibility of making sense of what is said
with the student (Thayer-Bacon & Bacon,
1996). Recently, however, the emphasis and
research on caring relationships at the uni-
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LAKE, JONES, AND DAGLI

versity level has become much more promi­
nent (Goldstein & Lake, 2000, 2003;
Greene, 1990; Lake, 2003; McLaughlin,
1991; Noddings, 1996; Thayer-Bacon &
Bacon, 1996). Like Dewey (1916) and
Montessori (1966 ), contemporary research­
ers are calling for learning environments
that "strive for active, engaged learning
that arises out of real questions and con­
cerns students have, learning that takes
place in a setting that treats the student as
a whole person, not just a mind" (Thayer­
Bacon & Bacon, 1996, p. 54). The word most
often used throughout the literature to de­
scribe this new type of educator is "caring."

Generally, when educators write about
caring, their understanding of the term is
rooted in the work of Noddings (1984) .
Throughout her book Caring: A Feminine
Approach to Ethics and Moral Education,
Noddings moves the reader away from the
education system's traditional, male per­
spective of viewing morality, which is based
on principles and propositions, and toward
a woman's perspective of viewing moral­
ity-one that is "based on human caring
and the memory of caring and being cared
for" (p . 1). In short, Noddings calls for an
ethic of care in teaching that is focused on
fidelity.

Fidelity in Teaching and
Teacher Education
"Fidelity" is not a word often associated
with teaching and teacher education.
Noddings (1986) asserts that fidelity may
be too narrowly defined if we use the utili­
tarian and Kantian (1981) definition that
fidelity to individuals is derived from fidel­
ity to principle. Fidelity to person, then, is
seen as a possible duty. Noddings provides
an alternative view of fidelity more in line
with her ethic of care theory. She states
that "fidelity is not seen as faithfulness to
duty or principle but as a direct response
to individuals with whom one is in rela­
tion. . . . [F[idelity is the quality ofthe re­
lation and not merely an attribute of an
individual moral agent's behavior or char­
acter" (Noddings, 1986, p. 497). Therefore,
fidelity is inherent in all relationships, as

it has at its heart the person and the qual­
ity of the relation. Those utilizing the ethic
of care do not ask if it is their duty to be
faithful to the relationship. For them, fi­
delity is not an attribute of a relationship;
it is the quality of the relationship. Fidel­
ity can be viewed as the precondition for
entering into a relationship, as well as the
substance for maintaining the relationship
(Noddings, 1986).

Noddings (1986) states that "if caring is
central to teaching, we must strive to pro­
duce caring teachers and then, of course,
prove that we have done so" (p. 502) . Many
teacher educators treat preservice students
quite differently than how they expect their
preservice students to treat the children
under their charge. "[O]ft en, indeed,
preservice teachers are treated rather
harshly by professors who claim 'to care
about the children' who will be taught by
the new teachers" (Noddings, 1986, p. 503 ).
Greene's (1990) research supports this no­
tion; she reported that larger institutions
oflearning force teachers to be detached in
a manner that is contradictory to their goals
as teachers. Noddings believes the goal of
living and working with preservice teach­
ers in a caring community is reached by
having fidelity in teaching and teacher edu­
cation through an approach that includes
a four-step process of modeling, dialogue,
practice, and confirmation.

The most effective way to ensure that
preservice teachers will treat their children
in a caring manner is to model caring in­
teractions for them. Approaching univer­
sity courses through a caring lens does not
imply that academic rigor is less important.
The goal of teacher educators shall be to
"examine the [academic or professional
standards] reflectively to see how they may
be constructively interpreted to serve the
caring community" (Noddings, 1986, p.
503 ).

The second aspect of Noddings's (1986)
approach to teacher education is dialogue.
This means that teacher educators should
empower their preservice teachers to make
autonomous decisions for the sake of their
own future students by confronting them
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INTEGRATING CARING CONTENT IN MATHEMATICS AND SCIENCE

through dialogue and offering ideas, strat­
egies, and theories to be analyzed, dis­
cussed, critiqued, and considered. The
intended outcome ofthis dialogue is not to
have our students think like their instruc­
tors do, but to have them think for them­
selves . The objective should not be to
produce teachers who will subscribe to a
non-caring system that simply asks chil­
dren to achieve discrete learning goals
(Noddings, 1986).

Practice, the third component, is inher­
ent in teacher education, but typically it is
not caring relationships that are being prac­
ticed. Instead, preservice teachers practice,
reflect, and are tested on subject content
and methodology. Carefully chosen coop­
erating teachers and university instructors,
however, can help preservice teachers fully
understand the educational impact of car­
ing relationships. The most appropriate
lesson for preservice teachers would be for
them to observe their professors, cooperat­
ing teachers, and colleagues working to­
gether to develop caring relationships.

The fmal element in Noddings's approach
is confirmation. When the best possible
motive is attributed to a student, that
student's "best image" (1986, p. 505) is be­
ing confirmed. In the process of confirma­
tion, the teacher educator holds the
preservice teacher's ideal selfup for reflec­
tion and helps the preservice teacher see
himselfor herselfmirrored in the reflection.
It is only through dialogue and practice that
confirmation can occur.

Therefore, if teacher educators accept the
commonly held belief that caring is a fun­
damental, essential part of teaching, then
teacher education programs should be a
primary site for the development and sus­
tenance of care-centered pedagogical beliefs
and practices (Goodlad, Soder, & Sirotnik,
1990; Rogers & Webb, 1991). Like Noddings
(1986), the authors believe that the goal of
education, including teacher education, is
to produce caring individuals.

The Relational Zone
Lisa Goldstein (1999) made the connection
between Vygotsky's (1978) zone of proximal

development (ZPD) and Noddings's (1984)
ethic of care. She uses the terminology "the
relational zone" to demonstrate that it is
the affective qualities ofthe teacher-student
relationship that allow the teacher to gain
entry into the students' cognitive zone of
proximal development. Goldstein (1999)
states that the "interpersonal relationship
can be considered a significant factor in
cognitive development" (p. 655) .

My intent is not to suggest that Noddings' work
and Vygotsky's work match up in perfect align­
ment, but to use Noddings' understanding of
caring, and the vocabulary which emerges from
it , to highlight the interrelational dimensions
ofthe zone of proximal development, dimensions
which Vygotsky alluded to but never detailed.
(Goldstein, 1999, p. 661)

The connection between Vygotsky's (1978)
and Noddings's (1984, 1986) work illus­
trates the cognitive potential for growth by
students involved in a caring relationship
with more capable others-teacher educa­
tors. Using the ZPD, which is never static
but rather in constant flux , Goldstein (1999)
addresses the changes and adaptations both
the adult and the student must make as
new meanings are negotiated. As students
grow in their individual zones of proximal
development, the teacher must constantly
modify content and strategies to best meet
the needs ofthe student. Both teacher and
student are changed by their experiences.
The student experiences lasting change in
his or her cognitive development. The
changes the teacher makes, due to his or
her more sophisticated understanding of
the problem, are more temporary in nature
because their focus is to support the stu­
dent until a new level of independence has
been obtained.

Teacher educators who utilize the rela­
tional zone "choose to look upon the act of
teaching as an opportunity to participate
in caring encounters, [and) will be teach­
ing their students not only how to solve the
intellectual problems at hand, but also will
be teaching them how to care" (Goldstein,
1999, p. 666). Implications of Goldstein's
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LAKE, JONES , AND DAGLI

work on the relational zone include the sug­
gestion that empirical research be done on
teacher-student dyads .

Undertaking this research in settings where
teachers approach their interactions with stu­
dents as caring encounters, as well as in set­
tings where this is not the professional norm,
will provide insights into teachers' beliefs about
and understandings of the interaction of affect
and cognition. (Goldstein , 1999, p. 669)

This call for empirical research between
teachers and students exemplifies the theo­
retical framework under which the math­
ematics and science methods classes were
reconceptualized. Knowing that many of
the students carried mathematics and sci­
ence fears or phobias with them as they
entered the two classes, the courses were
redesigned to specifically focus on and
model caring interactions as a way to fa­
cilitate both the mathematics and science
content and the methods ofteaching math­
ematics and science to young children.

The current study applies Noddings's
(1984) conception of fidelity in teaching and
teacher education, and the related empha­
sis on modeling, dialogue, practice, and con­
firmation, to two university methods
courses and field experience. The purpose
here was not to evaluate whether the
preservice teachers were in fact caring or
living up to Noddings's expectations of fi­
delity. Nor was it an attempt to suggest
that Noddings's conception of fidelity is the
best or only way to provide a caring teacher
education program. Rather, the teacher
education experiences cited provide con­
crete examples of the ways that the ethic
of care and fidelity in teaching and
teacher education can be integrated and
manifested in teacher education pro­
grams. The findings further illustrate
the researchers' efforts to operationalize
the "r elat ional zone" (Goldstein, 1999) by
modeling caring practices and presenting
the preservice teachers' understandings of
the caring practices, as well as their abil­
ity to transfer these practices to their field
classroom.

Establishing Caring Practices
We all have images of "how to do school"
(Tomlinson, 1999 ), and it is this crucial ba­
sic philosophy that allows colleagues to at­
tempt to collaborate and co-teach. The
professors involved in this collaboration had
been colleagues for one year before they
realized that their basic philosophy of edu­
cation was the same, even iftheir language
and theoretical orientation were different.
One professor often spoke about attachment
theory, and his orientation was rooted in
psychology. The other spoke about the ethic
of care, which is rooted in feminism and
moral education. However, both felt that
the best way to influence and teach
preservice students was by first establish­
ing a relationship with them, and through
this relationship deliver the content and
methodology. As the professors, we agreed
to use Noddings's (1984 ) ethic of care and
fidelity structure for the purpose of this
research project. Individuals involved in
the ethic of care begin by establishing a
relationship with another person. It is this
affective relationship that allows teacher
educators to attempt to make a critical dif­
ference in the lives of their students via
their university coursework.

Reconceptualizing Teacher
Education Courses
The report from the National Commission
on Mathematics and Science Teaching
(2000) directed attention toward the urgent
need to improve students' performance in
mathematics and science. The primary
message of the report was that U.S. stu­
dents' performance in mathematics and sci­
ence is unacceptable. One of the proposed
solutions to the problem is to engage in an
aggressive effort to improve the quality of
teacher preparation programs. This study
is timely in that the authors are working
towards helping preservice teachers achieve
an increased understanding of mathemat­
ics and science content by scaffolding in
their relational zone .

However, when the authors first dis­
cussed the possibilities ofreconceptualizing
the methods classes, they did not realize
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INTEGRATING CARING CONTENT IN MATHEMATICS AND SCIENCE

that they were entering into professional
development opportunities of their own .
This may appear to be a gross oversight on
their part; nevertheless, they were so fo­
cused on the students, and on recon­
ceptualizing the classes, that they left
themselves out of the equation. It was not
until later discussions, when their struggles
emerged, that they realized the growth that
had already occurred and the potential for
future growth.

Loucks-Horsley et al. (1987) note that
even a single new practice will further de­
velop a teacher's knowledge, skill , and per­
formance. Key features involved in
implementing a new practice or change are
explained, along with how the authors are
operationalizing each feature.

1. When implementing a new practice, it
is aimed at changing curriculum, instruc­
tion, management, or all three. It is usu­
ally developed elsewhere, but can be
developed by the teachers involved. In
reconceptualizing the methods classes, no
plan was followed. The authors relied on
their early childhood teaching experiences,
research on the integration of mathemat­
ics and science, and current practices in
their local district.

2. The practice or change is introduced
across a period of time, and teachers are
given different kinds of help and support,
tailored to their changing needs. The au­
thors have a vision of what they would ul­
timately like to see happen in the methods
classes. They broke the project into yearly
increments that made it more manageable.
The methods classes are offered every fall
semester; the spring and summer semes­
ters provide the time to further discuss,
strategize, and modify for the next phase
of integration.

3. Leadership provides a combination of
direction, guidance, support, and clear ex­
pectations for the outcomes ofimplementa­
tion. Professors have autonomy regarding
how to design and implement methods
classes as long as the classes meet the Na­
tional Council for Accreditation of Teacher
Education (NCATE) and state accredita-

tion standards. However, due to the size
of data collected and the lack of funds or
resources to hire help working with the
data, slow progress is being made as the
authors chunk the data and work with
pieces each semester.

Given the above framework, the current
study was designed to explore how the ethic
of care and fidelity in teaching and teacher
education can be manifested in science and
mathematics courses for preservice teach­
ers. The purpose ofthis study was to inte­
grate caring practices within two methods
courses and examine the students' journals
to discover their understandings and abil­
ity to practice caring methods in their field
classrooms.

Method
Description ofProgram
The structure of the early childhood pro­
gram allows for mentoring opportunities by
teacher educators, both at the university
and in the field. In March of the sopho­
more year, students apply to the early child­
hood program. Thirty applicants are
selected and admitted to the program for
the following fall semester. Once admitted,
the students' classes are blocked and they
travel together as a cohort for the next four
semesters, or blocks, until graduation. In
Block I of the program, the juniors spend
time in preschool settings. These settings
include both public and private agencies
that allow the students to interact with
children ages 2 through 5.

In Block II of the program, each student
is placed with a mentor teacher for approxi­
mately one and a half days per week. The
mentors are kindergarten, 1st-grade, or
kindergarten/1st-grade teachers. (The pro­
gram does not place students in 2nd- or 3rd­
grade classrooms because there are not
enough classrooms in the county for both
the early childhood and elementary field­
based programs.) The students spend
Blocks II , III, and IV (one and a half school
years) with the same mentor. The children
change in Blocks III and IV because it is a
new school year, but the preservice teacher
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LAKE, JONES, AND DAGLI

stays with the same mentor. In the spring
of each year, the classrooms have a Block
II and a Block IV student. The organiza­
tion of the program provides two mentors
for each Block II student, an experienced
certified teacher, and a Block IV student in
the program. In this way, the program
strives to provide a long-term supervised
apprenticeship for the students.

Because teaching is one of the few professions
with no formal apprenticeship, the first-year
teacher is virtually thrust into a classroom situ­
ation with only a brief stint at student teaching
and his or her own schooling experience upon
which to draw. . .. Newcomers to the teaching
profession need support and encouragement.
They need to know that teaching is never prob­
lem-free and that the beginning is uniquely chal­
lenging. They need to know that others have
experienced the problems they now face, and
they need assistance to see that the problems
become variables related to growth and not ob­
stacles leading to withdrawal from the profes­
sion. (Loucks -Horsley et al. , 1987, p. 87)

Loucks-Horsley et al. (1987) believe that
the three- to four-month student teaching
experience that is part of most teacher edu­
cation programs is not enough time to be
considered an apprenticeship. Student
teachers gain invaluable experience while
student teaching, but the set-up of the
classroom, organization of the classroom,
parent negotiations, and major problems
that arise are most often handled by the
cooperating or supervising teacher. There­
fore , an apprenticeship could look like more
time spent in schools by preservice teach­
ers to better prepare them to face the chal­
lenges of being a first-year teacher. Or
first-year teachers should be considered
apprentices and should be provided with a
mentor or supervisor to work with them
collaboratively or cooperatively while they
negotiate the roles of being the teacher in
charge.

In Blocks II and III, the students create
thematic units that are taught under guid­
ance of their mentor teacher and univer­
sity supervisor. In Block II, the students

design and implement a one-week unit and
spend a week in April as the lead teacher
in their classrooms. For this week, they are
excused from taking their university
classes. In Block III, in November, the stu­
dents design and implement a two-week
unit on a different topic and are released
from their university classes for two weeks.
Block IV involves what is traditionally re­
ferred to as "student teaching." However,
instead of having a "brief stint at student
teaching," the students are in their third
semester with the same mentor, which cre­
ates a more fluid co-teaching enterprise.

The three Blocks spent in the field with
the same mentor offer the students oppor­
tunities for cognitive and intellectual
growth, as a relational zone is established
in Block II and the mentor and university
supervisor implement specific strategies,
with each student targeting his or her zone
of proximal development. The program of­
fered a true field-based experience, in ad­
dition to apprenticeship opportunities .
However, the methods classes were not con­
gruent with the field-based philosophy.

Participants
In the Fall of 2001, a cohort of 26 under­
graduate students, all women, were en­
rolled in the Early Childhood Mathematics
Methods, Early Childhood Science Meth­
ods, and Early Childhood Observation and
Participation (a two day a week practicum
in one of the local elementary schools, in
grades pre-kindergarten, kindergarten, 1st,
or multiage Kl1) courses at a large research
university in the southeastern United
States. Twenty undergraduate students, all
women, were enrolled in the Fall of 2002.
These courses were required for the stu­
dents' professional development sequence
and provided the students with their third
long-term fieldwork placement. The two
methods courses met twice a week and the
observation course met once a week. The
students were aware of the focus on and
commitment to the integration of the math­
ematics and science methods courses
through the syllabi, discussions, and joint
assignments.
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Participation in this study was open to
all students in the cohorts; data compiled
for the study were part of the assignment
requirements for the classes. Each student
responded to 10 prompts provided by the
professors and submitted their reflections
via E-mail; thus, the journals were named
"ejournals." A total of 24 students volun­
teered for the study in 2001; all 20 students
volunteered in 2002.

The data were independently read and
coded; they were analyzed horizontally, by
looking at each individual student's
prompts for the ejournal entries , then
grouped by similar codes, grade level, and
topics. Findings that emerged were high­
lighted, explored in greater depth, and in­
terpreted. These key findings are
addressed in the following section.

Results and Discussion
In the first year of the collaboration (SY
2001-2002), the syllabi were aligned by
choosing a common textbook, having com­
mon assignments that focused the students
on the integration of the content and ap­
plying the ethic of care in their field class­
rooms, and working closely to establish
common language and strategies of care to
use in each class. In the second year ofthe
study (SY 2002-2003), we continued to use
the same text, language, and teaching
methods. However, we discovered that one
ofthe assignments, specifically the ejournal
reflections, needed to be more focused .
Based on the baseline data received from
the students in the first year ofthe research
project, future data collection around this
assignment was redesigned to focus on
more reflective and specific questions re­
garding the students' understandings of
caring practices . The authors also co­
taught for six class periods, for a total of
12 hours, with a focus on integrating the
concepts of plant life and weather; a third
topic included a variety of activities that
were part of several of the students' units.

The most common reaction from the
preservice teachers regarding the attempt
at integrating a caring focus with the math­
ematics and science methods courses was

that they never knew that caring was even
considered a content area. Until they took
these classes, the preservice teachers be­
lieved that caring was an inherent trait
that most teachers had, even though all
of them could list several teachers they
had had whom they felt were uncaring.
When the authors moved beyond this re­
action and delved into the caring content,
the preservice teachers started to recog­
nize the words and actions as evidence of
caring, and through the course assign­
ments , they had to actually practice car­
ing while also teaching mathematics and
science lessons. Evidence of the
preservice teachers' understanding of car­
ing and their ability to transfer caring prac­
tices to their field placements are revealed
via their ejournal entries.

The ejournal entries are presented via
the four categories: modeling, dialogue,
practice, and confirmation. Within each of
these four categories there are two subsec­
tions. One subsection provides information
on the teacher educators' ability to utilize
the ethic of care in their methods courses.
This ejournal prompt asked our students
to reflect on our ability as teacher educa­
tors to display Noddings's (1986) four com­
ponents. It is important for preservice
teachers to be able to recognize the actions
in others as a way to apply the ethic of care
theory. The second subsection discusses
the preservice teachers' ability to transfer
the ethic of care into their field placement
classrooms.

Modeling
The most effective way to ensure that car­
ing takes place is for teacher educators to
treat their preservice teachers with care.
It is this relational zone, which demon­
strates the affective qualities of the
teacher-student relationship, that allows
the teacher to gain entry into the students'
cognitive zone of proximal development.
Goldstein (1999) states that the "interper­
sonal relationship can be considered a sig­
nificant factor in cognitive development" (p.
655) . The caring behaviors portrayed in
the relational zone then provide a model
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LAKE , JONES , AND DAGLI

for the preservice teachers to use in their
field classrooms (Noddings, 1986).

Teacher Educators. Efforts made in the
methods classes for modeling included
greeting the preservice teachers at the be­
ginning of class, interacting with them in a
caring manner throughout the classes, us­
ing specific caring words and gestures, pro­
viding specific information on caring
practices via handouts, class discussions,
and asking the preserv ice teachers to de­
scribe the actions of their professors that
modeled care. Sarah explained that the
professors "took the time to make sure we
understood the concepts that they are
teaching and do not make us feel stupid or
embarrassed ifwe do have a question about
something." Scarlett said the professors
"ar e always willing to listen to a problem
and offer advice or help." "Both professors
always welcome us at the beginning of the
class time, and throughout the class time,
they give us time to exhibit feelings as they
do themselves" (Lindsey). "In the classes
you both always demonstrate how to do
something with our own classes, you give
us examples, and allow us to interact with
each other" (Audie).

As teacher educators it was uncomfort­
able, at first, to highlight the words and/or
actions as evidence of caring. However, we
soon moved past this discomfort because
the preservice teachers started to label the
actions and words, oftentimes in humor­
ous ways. It was not uncommon to hear
such statements as , "Thank you for asking
about how we are doing; that is a very car­
ing gesture."

Preservice Teachers. Madison discussed
the relationship she had with her mentor:
"My mentor and I have a wonderful caring
relationship where each of us acts as the
caregiver and cared for at different times,"
as well as her ability to model caring for her
field placement children. "I encourage chil­
dren verbally, smile and show appropriate
affection through touch." Skipper described
a situation in her kindergarten classroom
where she hugged an unhappy child, then
saw the effect ofthat gesture when another
student hugged the child as well.

The other day, a child named Tyler was having
a rough day. He was just crying a lot for no rea­
son. Some of the children were giving him a
hard time and I came up to him and said, "Maybe
you just need a hug. " So I gave him a hug and
another child saw and came up and gave him a
hug too.

Many of the preservice teachers ex­
pressed the idea that modeling caring be­
havior was part of their job of being a
teacher. Although many teacher educators
would agree with that theory, the authors'
experiences in schools indicate that the
theory is often wrong. We have seen many
teachers act in an uncaring manner towards
children. While we were not surprised that
the preservice teachers found it difficult to
separate who they are as caring individu­
als with modeling caring behaviors in their
classrooms, it is troublesome because not
all caring individuals are caring teachers.
It was our hope that the preservice teach­
ers would be cognizant of the effects that
modeling caring interactions had on others,
be it parents, other professionals in the
school, and especially the children in their
classrooms. We wanted the preservice
teachers to understand that caring is a
choice each of them make.

Dialogue
The goal of teacher education should be to
empower preservice teachers to make deci­
sions for the sake of their future students.
We endeavored to confront preservice teach­
ers through dialogue by offering ideas,
strategies, and theories to be analyzed, dis­
cussed, critiqued, and considered. The in­
tended outcome of this dialogue was not to
have the students think like we did , but to
have them think for themselves (Noddings,
1986 ). Preservice teachers often feel inse­
cure with the content they teach in their
field classrooms and tend to ask for one
"right" answer in lessons, instead of using
open-ended questions that elicit a variety
ofresponses and information from their stu­
dents (Moore, 2001 ). With the latter ap­
proach, they would strive for a true dialogue
with their children instead of having the
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INTEGRATING CARING CONTENT IN MATHEMATICS AND SCIENCE

children fill in the correct answer.
Teacher Educators. Many ofthe students'

ejournals reported caring language as evi­
dence for dialogue. The preservice teach­
ers explained how we used open-ended
questions, humor, and the set-up of the
classroom in "such a way that we each had
to personally construct a meaning out of all
of the content" (Scarlett). While we are
pleased that many of the students felt this
way, in future classes we plan to use very
specific language that encourages the
preservice teachers to expand and share
their thoughts. These citations of caring
language are not so much evidence of dia­
logue, but rather of modeling.

Several students did demonstrate a closer
understanding of dialogue as outlined by
Noddings (1986). "In our class they let us
talk about how we feel about ideas and con­
tribute to conversations. We are not ex­
pected to be like them. They allow us to be
ourselves and are accepting of our ideas.
We talk through disagreements instead of
just do it my way' approach" (Sarah) . "We
are constantly taking roles and helping each
other out. The activities we are doing force
us to think critically and help each other"
(Staci ).

Preservice Teachers.

While working with the children, I try to encour­
age the children to talk and explain what they
are making and thinking about. When I am
working with the children on a lesson, I am slow
to help them out with the answer to a problem,
but rather ask helpful questions in order to fur­
ther their thinking about the activity. (Grace)

Grace provided a clear example of her
ability to transfer the concept of dialogue
in her field classroom. Other students cited
conflict resolution as an example of dia­
logue. Audie explains,

When two or more of my students start to have
an argument or they come to me to tattle on some­
one, I ask them what they can do. How can they
stop the problem? This forces them to stop and
think about the problem and try to fix it for them­
selves before coming to someone else to fix it .

Conflict resolution is a program used in
many of the schools where the preservice
teachers are placed, as well as being taught
as part of the teacher education program.
The irony of the situation is that all of the
schools that have a conflict resolution pro­
gram rely on discipline systems that uti­
lize punishments and rewards. Many class
discussions concentrated on finding the
balance between being a caring teacher and
following the classroom's discipline policy.
Conflict resolution puts the ownership of
the problem back on the child, teaches or
models a skill, and works with the child on
critical thinking skills. The discipline sys­
tems punish the child by having that child
put his or her name on the board or pull a
card; neither of which do anything to teach
the child a new skill. Instead, the child is
punished for not having a required social
skill or following a rule. The preservice
teachers faced a common struggle many
teachers encounter, that of how to be a car­
ing teacher in an education system that
may not support their efforts.

Practice
Noddings (1986) states that the most ap­
propriate lesson for preservice teachers
would be for them to observe their profes­
sors, cooperating teachers, and colleagues
working together to develop caring relation­
ships. As part of a teacher education pro­
gram , students spend many hours
practicing content and methods within their
field placement but do not often practice the
ethic of care. The second year of the study,
the authors co-taught for 12 hours, totally
integrating the mathematics and science
curriculums as one avenue to model the
practice ofcare. In addition, we also worked
closely with the mentors in the field and
most of the course assignments were field
based, to further emphasize the theory-to­
practice link. The program is designed to
foster collaborative learning and we encour­
aged the students to work together on their
units and to look to other professors and
mentors for outside help as well.

Teacher Educators. Several students re­
flected on the content connections of the
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LAKE , JONES , AND DAGLI

methods classes and their field placement,
as well as the teacher educator-mentor col­
laboration, as evidence of practice. "Our
methods classes provide us many opportu­
nities to overlap things that we do in class
with things that we do in our field place­
ment" (Kayla ). "We also see and hear them
working with our mentor teachers and our
other professors" (Cari ssa) .

Other students commented on the co­
teaching workshops that were planned
throughout the semester ofthe second year
of the study.

I was really impressed by how our profe ssors
practiced caring by doing the plant workshop.
That was a VERY informative day and we re­
ally made the most of our time in the classroom.
It showed me that both my professors were re ­
ally working together to help us teachers in an
area that we request lots of help (in tangible
re sources) and that they cared enough to make
it fun and informative for us . (Hermione)

Deidra also talked about the co-teaching
experience: "They realize that there are
many connections between math and sci­
ence. Rather than ignoring this fact, they
show caring and practice by cooperating to
produce a high-quality class that shows the
different aspects of math and science indi­
vidually and together."

Many students wrote about the hands­
on activities in the methods classes and the
experiential learning environments. "The
hands-on experiences we do in the class­
room are great. The activities we do we
can incorporate into our unit or just in the
classroom" (Smiley). These activities were
planned to further the connection between
the preservice teachers' field placements
and the methods classes. While this ele­
ment of practice is very important, espe­
cially given many of the students' math and/
or science fears , the hope for the reflective
assignment was that the students would
look beyond to the interactions of caring
between the professors and between the
professor and their mentors. However, we
realize that for students beginning to gain
confidence in one or both content areas, this

was probably one of the most important
aspects ofthe classes. Through the hands­
on activities, the preservice teachers ex­
panded their knowledge of math and/or
science content, thus increasing their con­
fidence in their ability to teach math and
science in their field classrooms and in fu­
ture classrooms.

Preservice Teachers. One of the main fo­
cuses in the integrated mathematics and
science classes was to demonstrate how to
overlay the math and/or science objectives
with caring practices. The preservice teach­
ers were asked to include caring gestures,
words, and actions on lesson plans.
Hermione's ejournal reflection captures her
progress towards meeting this goal:

I try to engage in at least five caring interac­
tions a day, plus stopping and talking to each
child . I have found that when I am thinking
about the aspects of caring, my actions and
words are different. I tend to become more en­
grossed in the child's needs and forget my own
to a greater degree. I also tend to confirm the
child during and after the interaction to a greater
extent. For example, one child in my class be­
gan to cry about the terrorist strike (thi s hap­
pened a while ago). I was thinking about the
aspects of caring and tried to use them. I pulled
her aside to a comfortable spot and sat in close
proximity. I asked her to tell me what was wrong
and was totally engrossed in her needs. I dis­
cussed the situation with her for a long time,
reassuring her that we were safe here and that
the president was taking care of everything. I
allowed her to discuss all of her fears and wor­
ries and reassured her that we would be all right.
(Herm ione)

Hermione's ejournal reflected the think­
ing of several students. "I try to practice
caring in my internship by treating all my
students with the same caring, positive, and
interested demeanor." Treating all the chil­
dren the same is not practicing caring. Part
of the verbal mantra as teacher educators
was, "Practicing caring means treating chil­
dren differently because they all have dif­
ferent needs ." Hermione believes that
because she is a positive, caring person she
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INTEGRATING CARING CONTENT IN MATHEMATICS AND SCIENCE

must be practicing caring behaviors. Being
a caring person does not mean that you ap­
plycaring practices in your classroom, or that
every child feels cared for, or that you high­
light your caring behavior to serve as a model
foryour children. The authors' focus was that
caring practices are specific to each child and
situation and represent a choice for a teacher,
not an inherent teacher characteristic.

Hermione goes on to say, "I never disagree
with my mentor in front of the students or
parents, or other teachers. If! have a ques­
tion or concern, I approach her when it is
just her and 1." The authors realize the
preservice teachers are in a precarious situ­
ation when interning in someone else 's class­
room; however, by always agreeing with the
mentor when in front of the children, the
children do not see two adults working
through differences or using conflict reso­
lution skills in a caring manner.

Confirmation
Attributing the best possible motive to a
student is the act of confirming that student
(Noddin gs, 1986). Working with the
preservice teachers to learn the content of
math and science, as well as the strategies
to teach math and science, is often a diffi­
cult task. Teacher educators spend much
time confirming the students as they strive
to become the teachers they want to be . The
goal was that the preservice teachers could
then transfer how it feels when they are
confirmed into confirming actions for their
field placement children. In order to reach
this confirming goal , the authors practiced
confirming language and behavior in the
methods classes.

Teacher Educators. Most of the students'
ejournals revealed their understanding of
confirming by citing verbal or written ex­
amples from one or both of the professors.
There were more specific examples for the
mathematics professor than there were for
the science professor. One reason might be
that the mathematics professor is female
and so were all of the participants. A sec­
ond reason might be that the mathematics
class was the third class the preservice
teachers had had with that professor, but it

was the first or second class they had with
the science professor. Following are two ex­
amples to illustrate the difference in specific­
ity. Carissa said, "[My science professor]
demonstrates confirmation by verbally tell­
ing us things like 'good idea' or 'interesting
way of thinking about that.' " Alicia wrote
about the mathematics professor:

I see confirmation with caring shown on our
graded assignments. For every assignment there
are some type of notes written that confirms that
you have really read and thought about what we
have written. This is so much better than a grade
at the top. We know why we got things wrong
and what to do or what not to do next time. She
grades our assignments in a way that will help us
most. You not only comment on what we did
wrong, but what we did right.

Although the examples of confirming were
more specific for one teacher educator, both
interacted with the preservice teachers in
confirming ways. Weekly discussions took
place between the authors, with both shar­
ing the progress being made on his or her
work with a particular student, what strat­
egies had been tried, and how the other
could support the efforts.

Preservice Teachers. Elise expressed how
she and her mentor worked together to con­
firm their children. ''We always try to find
the best in what the children have done in
class. Rather than pointing out all the little
things that have gone wrong, we will focus
on what the children have done right."
Lola 's example is more specific by including
her confirming language.

One day last week we were practicing writing
numbers. This little girl had a very hard time
writing the number 5. She tried and tried and
was extremely frustrated. I worked with her,
one on one. Each time she got a little part ofthe
five right, I would urge her to keep going by say­
ing, "OK, keep going the five is looking good so
far. Now let me see you do the other half of the
five because you did a good job on the first half."
She finally got the hang of it and I told her she
did a wonderful job and that I liked the way she
kept practicing. She was so proud of herselfl
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LAKE, JONES , AND DAGLI

The examples provided by the preservice
teachers demonstrated that they under­
stood that confirming was more than just
praising the students for doing good work
or following the rules. Confirming involves
working with children and acknowledging
their efforts to be successful. Madison sums
up confirming by saying, "I always try to
provide feedback to students on what they
are doing well , along with constructive
criticism. Although I praise students ev­
ery now and then, I really work to give good
encouragement that is more meaningful
and motivational."

Conclusion
The authors did not expect that the
preservice teachers would recognize all the
examples of caring throughout the two
methods classes, nor be able to apply car­
ing content flawlessly in their field class­
rooms. The goal was to bring the content
of caring to a cognizant level. Many of the
preservice teachers embraced the caring
content, understood that caring was a
choice, and practiced caring skills with a
variety of children, but especially practiced
them with children with whom they had
not previously connected. However, some
of the preservice teachers did not move be­
yond the notion that because they believed
themselves to be a caring person they
therefore were also a teacher who prac­
ticed caring interactions. Our hope is that
they use the resources that were provided
for them if they someday come to under­
stand the difference.

The data presented illustrate our attempt
to operationalize the "relational zone"
(Goldstein, 1999). As previously stated,
teacher educators who utilize the relational
zone "choose to look upon the act of teach­
ing as an opportunity to participate in car­
ing encounters, [and] will be teaching their
students not only how to solve the intellec­
tual problems at hand, but also will be
teaching them how to care" (Goldstein,
1999, p. 666 ). The goal as teacher educa­
tors was to examine the cognitive potential
for growth by students involved in a caring
relationship with more capable others. As

the preservice teachers grew in their indi­
vidual zones of proximal development, we
were constantly modifying the caring,
mathematics, and science content and strat­
egies to best meet their needs.

Caring relationships between teacher
educators and preservice teachers at the
university level are often minimal or non­
existent. In this article, the fmdings illus­
trate that successful preservice teacher
education programs can focus simulta­
neously on building relationships with the
students while continuing to impart cur­
riculum content. If one were to look at the
variety of courses offered in a teacher edu­
cation program and try to determine the
most likely places to emphasize caring,
mathematics and science methods courses
would probably not be the first courses to
come to mind. The findings suggest that
building caring relationships is crucial to
the preservice t eachers' openness to re­
ceiving the content, as well as their abil­
ity to translate the content to the students
they teach.

A powerful aspect ofthis study is that we
made the preservice teachers aware of our
discussions by sharing our ideas and plans
for future research and asking for feedback.
By making these efforts visible, the authors
presented a model that reinforced the ethic
of care, as well as demonstrated their ef­
forts to increase their knowledge and abil­
ity to effectively teach mathematics and
science content.

Early childhood educators understand
that building caring relationships with chil­
dren is crucial to their emotional and intel­
lectual development . However, this
relationship is often missing from early
childhood preservice teacher education pro­
grams. We believe that it is the teacher
educators' responsibility to model trusting
and caring relationships with the preservice
teachers if the preservice teachers are to
enter into trusting and caring relationships
with the children they teach.

Plans for Future Studies
Based on the successful two years of math
and science integration, the authors have
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expanded their integration to include the
social studies methods class . This has
proven to be an incredible asset to the
preservice teachers, because many ofthem
cite that due to the pressures of the state's
reading mandates, social studies content is
often not formally taught in their field class­
rooms. Through the math/science/social
studies workshops, the preservice teachers
have become even more familiar with the
state's content standards and have learned
how to integrate social studies content with
their math and/or science lessons. Each
year, the teacher educators meet to refine
each of the workshops and to expand on the
lessons and activities taught.
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